S1 Calculation of smoothed auto-and cross-wavelet power spectra 16 17 In this section, we will only introduce the basics related to the calculation of smoothed 18 auto-and cross-wavelet power spectra. Detailed information on the calculations of 19 wavelet coefficients, cross-wavelet power spectra, and bivariate wavelet coherence can 20 be found elsewhere (Kumar and Foufoula-Georgiou, 1997 ; Torrence and Compo, 1998; 21 Torrence and Webster, 1999; Grinsted et al., 2004; Das and Mohanty, 2008; Si, 2008) . 22
The smoothed auto-and cross-wavelet power spectra require the calculation of wavelet 23 coefficients, at different scales and spatial (or temporal) locations, for the response 24 variable and all predictor variables. For convenience, only spatial variables will be 25 referred to, as temporal variables can be similarly analyzed. 26
The continuous wavelet transform (CWT) of a spatial variable X 1 of length N (X 1h , 27 h=1, 2, …, N) with equal incremental distance x  , can be calculated as the convolution 28 of X 1h with the scaled and normalized wavelet (Torrence and Compo, 1998) (1) 30 where   1 , X Ws  is the wavelet coefficient of spatial variable X 1 at scale s and location 31  , and    is the mother wavelet function. The Morlet wavelet is used in the CWT 32 because it allows for the identification of both location-specific amplitude and phase 33 information at different scales in a spatial series (Torrence and Compo, 1998 (4) 42
The cross-wavelet spectrum between spatial variables of Y and X 1 can be defined as 43 predictor variables (y 2 and y 4 ; y 2 , y 3 , and y 4 ; z 2 and z 4 ; or z 2 , z 3 , and z 4 ) obtained by 640 multivariate empirical mode decomposition. 641 642 
